Two samples were also collected inside and another sample outside the 2 km long Zapata tunnel to estimate the collective CH3Br emissions of the many types of vehicles traveling in the tunnel. Moderate to heavy traffic of passenger vehicles (roughly 2/3 of total) and large freight trucks were observed moving at approximately 40 kin/hr. , Observations of surface wind direction and strength were made at most of the sampling locations. In general, the study area had very weak wind (< 0.8 m/s) and stable atmospheric conditions. The non-SI unit of degree/hr is used in Figure 1 to illustrate that movement of air parcels during the study period is almost entirely within the study area.
The samples were returned to our UC Irvine laboratory for gas chromatographic analysis of methane, CO, 72 nonmethane hydrocarbons (NMHCs), 28 halocarbons and 5 alkyl nitrates. Detailed analytical descriptions are given in Hurst [1990] and Blake et al. [1996] .
Results and Discussion

Evidence of Methyl Bromide Release in Vehicular Exhaust
The 5 a.m. and 9 a.m. median values of carbon monoxide (CO), ethyne, iso-pentane, ethylene dibromide, (EDB), and CH3Br are given in Table 1 (Fig. 3) . The difference in CH3Br concentrations (9 a.m.-5 a.m.) was correlated to the same changes in CO levels (Table 1 and Fig. 2) , and a CH3Br to CO volume emission ratio of 2.2 + 0.2 x 10 '6 was calculated. Thirteen locations were removed from the CH3Br to CO slope calculation because they were near local CH3Br or CO sources. The presence of a large terrestrial CH3Br source contributed to an increase in scatter, especially for samples with CO levels less than 5000 ppbv. This scatter is reflected in the somewhat low R 2 value of 0.63. Also given in Table 1 Because each of the 7 x 6 grid cells represents an area of 3.57 x 3.57 km and normally only one sample was collected per grid cell, the features of the 3-D contour will shift depending on wind direction and strength. This is most likely the cause of the large deficit and surplus of differential CH3Br observed in the northwest rural region (Fig. 5C) . A z-axis concentration scale of 0-100 pptv was used in Figure 5C because of this surplus. However, the morning traffic enhancement pattern is well illustrated by the 0-22 pptv color scale.
Estimation of Santiago Vehicular Methyl Bromide Emissions and Emission Ratios
The emission budget of a compound can be estimated by taking the differences in concentration at two time periods, multiplied by the volume of air affected. The previously discussed 
Conclusions
Grid sampling during different times of day demonstrates the atmospheric impact of vehicular usage during the morning commute. In Santiago, methyl bromide emissions are associated with vehicular exhaust, but also have a significant and apparently continuously emitting unidentified source. The city-wide CH3Br to CO volume emission ratio for Santiago is 2.2 x 10 '6. Approximately 8.0 x 10 '6 kg of CH3Br is released per liter of gasoline used in Santiago and likely other cities that still use leaded gasoline. Assuming the Santiago CH3Br to gasoline usage ratio is representative of countries still using leaded gasoline, a global vehicular CH3Br emission of 4 ñ 3 Gg/year is estimated. Results from this study suggest the vehicular CH3Br source strength is several times less than the upper limit reported previously and will not narrow the gap between CH3Br sources and sinks.
